The new mineral was found as a few crystals in a small vug in quartz in association with timroseite. Andychristyite is a secondary oxidationzone mineral presumed to have formed by oxidation of primary sulfides and tellurides during or following brecciation of quartz veins. It occurs as tablets flattened on {001}, up to ~50 μm in size, in sub-parallel aggregates. Crystals are bluish-green with very pale bluish-green streak, are transparent with adamantine luster, are brittle with irregular fracture, show perfect cleavage on {001}, and no twinning. Mohs hardness was not measured, but is estimated to be 2-3. The density was not measured; D calc = 6.304 g/cm 3 . Andychristyite does not fluoresce under UV light. It decomposes rapidly in dilute HCl at room temperature. The mineral is optically biaxial with undetermined sign, large 2V, and moderate very pale blue-green to medium blue-green pleochroism. One of the optical axis is oriented almost perpendicular to {001}. Neither refractive indexes nor the reflectance data were obtained. The Raman spectrum shows dominant bands at 708, 665, 625 cm -1 (typically υ 1 components of tellurates) and 3306 cm -1 (OH stretching). The absence of peaks in the 2500-1200 cm -1 region, specifically H 2 O bending mode around 1600 cm -1 , is assumed to be either too weak to be observed or is not Raman active in andychristyite. 4.76 (17; 110), 3.274 (100; 120,102,012), 2.641 (27; 102,211,112), 2.434 (23; 200,120,003,022), 1.6736 (17; 040,241,132,142), 1.5882 (21; multiple). The unit-cell parameters refined from powder-diffraction data are: a = 5.323(2), b = 7.099(2), c = 7.521(2) Å, α = 83.611(6), β = 76.262(7), γ = 70.669(8)°, and V = 260.34 Å 3 . Single-crystal X-ray diffraction data collected on a crystal of size 15 × 10 × 5 μm refined to R 1 American Mineralogist, Volume 102, pages 694-700, 2017 
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in this issue
This New Mineral Names has entries for nine new minerals, including andychristyite, crimsonite, ferro-ferrihornblende, kummerite, kuratite, oscarkempffite, oxo-mangani-leakeite, pauladamsite, and penberthycroftite. = 0.0165 for 1511 unique reflections with I ≥ 4σ(I) shows andychristyite is triclinic, space group P1, with unit-cell dimensions a = 5.322(3), b = 7.098(4), c = 7.511(4) Å, α = 83.486(7), β = 76.279(5), γ = 70.742 (5) (40°55′44″N, 117°19′26″W) , where it occurs as a low-temperature secondary mineral growing on plumbogummite that, in turn, is coating quartz. Crimsonite is found associated with fluorwavellite, goethite, hematite, hentschelite, plumbogummite, and variscite on quartz. Crimsonite occurs in subparallel aggregates of blades or plates up to 0.1 mm in maximum dimension. The blades are flattened on {100}, somewhat elongated on [010] and exhibit the forms {100}, {101}, and {011}. No twinning was observed. Crystals are transparent, with an adamantine luster. The color is deep red with a slight purplish cast and it has a light purplish-orange streak. Mohs hardness is 3½ by analogy with carminite. Tenacity is brittle, with irregular to splintery fracture and an imperfect cleavage (likely on {101}). The density was not measured; D calc = 5.180 g/cm 3 . Crimsonite is insoluble at room temperature in concentrated HCl and 70% HNO 3 . It is optically biaxial (+), 2V ≈ 85.5(5)°, (λ not reported). The birefringence measured using a Berek compensator is 0.011. The calculated refractive indexes are α = 2.021, β = 2.026, and γ = 2.032. The optical orientation is X = b; Y = a; Z = c and the pleochroism is X light orange, Y light yellow, Z red brown; Y < X < Z. 2 , was discovered in a specimen from the historical collection of Leandro De Magistris, which was collected at the skarns of the Traversella iron mine (exploited since the XI century up to 1971), Val Chiusella, Ivrea, Piemonte, Italy. This specimen considered as holotype (code 1260 in the amphibole database of the CNR-IGG Pavia) and is currently deposited in the Museo di Mineralogia, Dipartimento di Scienze della Terra e dell'Ambiente, Università di Pavia. Another examined specimen (M/U15285 from the Museo Regionale di Scienze Naturali di Torino, Sezione di Mineralogia, Petrografia e Geologia, Torino) was originally catalogued as "speziaite," a mineral first described in 1914 by L. Colomba and later discredited (under its incorrect spelling "speziatite") and redefined as hornblende in 1978 by B.E. Leake. The examination of type specimen of "speziaite" (confirmed the presence of ferro-ferri-hornblende hence former "speziaite" is replaced definitively by ferro-ferri-hornblende, and the specimen is considered as cotype. Another cotype specimen (code 1258 in the amphibole database of the CNR-IGG Pavia) belongs to Pagano's collection. The holotype specimen consists of aggregates of ferro-ferri-hornblende crystals embedded in a matrix of fibrous to acicular tremolite with minor quartz and calcite. It contains a wide range of amphibole compositions from tremolite/ actinolite to magnesio-hastingsite. Ferro-ferri-hornblende forms acicular or lamellar dark greenish transparent non-fluorescent crystals with a vitreous luster. It is brittle and shows perfect cleavage on {110}. The measured density of amphibole in cotype (Colomba 1914 ) is 3.362 g/cm 3 ; D calc = 3.35 g/cm 3 . In transmitted light, ferro-ferri-hornblende is pleochroic, X = medium gold/brown (weakest), Y = dark brown/black (strongest), Z = dark gray (medium). The mineral is optically biaxial (-), α = 1.697 (2) Al(PO 4 ) 2 (OH) 2 ·8H 2 O, is a new secondary phosphate mineral of the laueite group. It was discovered in a few specimens at 57 ± 2 m level of the Cornelia Mine Open Cut of the Hagendorf-Süd pegmatite, Hagendorf, Oberpfalz, Bavaria, Germany (49°39′1″N, 12°27′35″E). Kummerite occurs in small cavities in altered zwieselite closely associating with green needles of Zn-and Al-bearing beraunite, and with Al-bearing frondelite and jahnsite-(CaMnMn). Aggregates of kummerite laths are generally surrounding a core of laueite composition. The new mineral formation is related to reaction of laueite with hydrothermal Al-bearing fluids. Kummerite forms sprays or rounded aggregates up to 100-500 μm of very thin, typically deformed, amber yellow laths of a few micrometers thick. The morphology and color of kummerite is very similar to other laueite-related polymorphs and jahnsite. The mineral is translucent with a vitreous luster and white streak. It has a good cleavage on {010} and an uneven fracture. The density was not measured due to intimate intergrowths with beraunite; D calc = 2.34 g/cm 3 . Kummerite is weakly pleochroic in amber yellow tones. It is optically biaxial (-), α = 1.565(5), β = 1.600(5), and γ = 1.630(5) (white light), with a weak optical axes dispersion. Orientation and 2V were not determined; 2V calc = 84°. The dominant feature in the IR spectrum is a strong broad envelope in the OH-stretching region, with peaks at 3235 and 3530 and shoulders at 2655, 2800, and 3375 cm -1 . 2.873 (11; 121) . The powder X-ray data refined in triclinic space group P1 with a = 5.323 (1) (2) -dominant rhönite was mentioned or partially described in a number of terrestrial and extraterrestrial occurrences under the names rhönite, Fe-rich rhönite, Fe-Al-Ti-silicate, etc.: in melaphonolite of Puy de Saint-Sandoux, Auvergne, France (Grünhagen and Seck 1972) , in the unusual fassaite-melilite-rhönite paragenesis from an alkaline basalt contaminated by Ca from coral, Saint-Leu, Réunion Island (Havette et al. 1982) , in the Mesozoic basanites from Scania, Sweden (Olsson 1983) , in glass from kaersutite-bearing spinel-wehrlite xenoliths from Foster Crater (Gamble and Kyle 1987), in D'Orbigny meteorite (Mittlefehldt et al. 2002; Kurat et al. 2004) , in the plutonic igneous angrite NWA 4590 (Kuehner and Irving 2007) , in magmatic inclusions in augite grains of the Luna 24 regolith (Treiman 2008) , in tephrite glass and limburgite of basaltic rocks from the Kaiserstuhl volcanic complex, Germany (Grapes and Keller 2010) , in volcanic angrite SAHARA 99555 (Jambon and Boudouma 2011) . D'Orbigny meteorite consists of the following silicate phase assemblage: tabular crystals of nearly pure anorthite, euhedral to anhedral augite crystals with Mg-free and Al,Ti-bearing hedenbergite rims, euhedral to anhedral olivine crystals with Mg-rich cores (Mg ~64 mol%) and complex Ca-rich fayalite + kirschsteinite overgrowths toward the rims. Kuratite occurs in multiple phase pockets, which sit mainly at olivine-augite triple junctions. Kuratite crystals are typically euhedral to anhedral, <20 μm in size, and occur, together with whitlockite, Fe sulfide, and ulvöspinel, within a rim of olivine of Ca-rich fayalite composition (Ca ≈ 20 mol%) + kirschsteinite (Ca ≈ 40 mol%) intergrowths at the contact between Fe-sulfide spherules and Al,Ti-bearing hedenbergite filling vesicles. Whitlockite inclusions in kuratite are common. Polysynthetic (011) twinning is common. D calc = 3.906 g/cm 3 . Other physical properties were not obtained due to the minute size of the kuratite crystals. Optical data for Fe-rich rhönite (X Mg = 0.49) from Puy de St.-Sandoux are α = 1.805(7), β = 1.815(7), γ = 1.845(7), 2V = 50(3)°; Z ^ c =38-43° for Kaiserstuhl rhönite (X Mg = 0.41); Z ^ c = 58° (X Mg = 0.02) for Luna 24 rhönite (Grapes and Keller, 2010; Grünhagen and Seck 1972; Olsson 1983; Treiman 2008) . HR confocal micro-Raman spectrometry (Ar + laser with 514.5 nm) shows four main scattering peaks near 563-571, 697-699 (strongest), 852-856, and 986-996 cm -1 . The weak shoulder on the strongest peak at 720 cm , Z = 1, space group P1 (by analogy to rhönite). Kuratite is a member of the sapphirine group. It existence was anticipated in the paper reporting the nomenclature of the sapphirine supergroup (Grew et al. 2008 ) as the Fe 2+ -analogue of rhönite. The mineral name honors Gero Kurat (1938 Kurat ( -2009 . The mineral does not fluoresce in ultraviolet light. Oxo-mangani-leakeite is biaxial (-), α = 1.681(2), β = 1.712(2), γ = 1.738 (2) , and Z = 2. Oxo-mangani-leakeite adopts the well-known monoclinic amphibole structure. The new mineral was named according to the new rules for amphibole classification and nomenclature (Hawthorne et al. 2012 ). The holotype specimen was deposited in the Canadian Museum of Nature, Ottawa, Canada. O.C.G.
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Hawthorne, F.C., Oberti, R., Harlow, G.E., Maresch,W.V., Martin, R. 3.245 (100; 001), 5.81 (50; 011), 2.743 (49; 112), 3.994 (67; 012), 3.431 (23; 112,1 21,120), 2.692 (57; 032,122,2 12), and 2.485 (39; 212,1 32,024) . The parameters of the triclinic unit-cell refined from the powder data are a = 6.0895 (16) Price (2016) 1414°N, 5 .4269°W). The mine was worked for Cu and Sn in the 18th and 19th centuries and was designated a Site of Special Scientific Interest in 1993 for its mineralization. The mine is well known for the diversity of secondary Cu-Pb-Fe arsenates resulted from prolonged oxidation of arsenopyrite and other sulfides in the upper parts of lodes and veins within the mine and on dumps. The acidic leaching alteration resulted in rich Fe-Mn oxides, hydroxides, and quartz assemblages that hosted the various arsenate suites. Penberthycroftite occurs in cavities in the quartz matrix and is associated with arsenopyrite, bettertonite, bulachite, cassiterite, chalcopyrite, chamosite, goethite, liskeardite, pharmacoalumite-pharmacosiderite, and scorodite. The mineral forms cavity fillings and thin white to pale cream crusts of tufted and sometimes interconnected crystalline aggregates, also in parts developing into protruding structures and clusters. It often grows on an ultra-thin layer of a reddish goethite. The mineral is generally found in an intimate and extremely complex mixtures with bettertonite, liskeardite, bulachite, and pharmacosiderite-pharmacoalumite in aggregates resembling a boxwork cellular network with regular to irregular-shaped cells after arsenopyrite. The aggregates of penberthycroftite consist of ultrathin (sub-micrometer) rectangular laths, with lateral dimensions generally <20 μm. Sometimes sprays of laths found. The laths are flattened on {010} and elongated on [100] . Penberthycroftite is translucent with a white streak and a vitreous to pearly luster. The mineral is non-fluorescent under both short-and long-wavelength ultraviolet radiation. The cleavage is perfect on {010}. The crystals are flexible, with irregular fracture. The density is not reported; D calc = 2.18 g/cm 3 . The mineral is non pleochroic. The laths have parallel extinction and negative elongation. Orientation was not determined. Only lower 1.520 and upper 1.532 refractive indices were measured based more upon relief than Becke line observations. Thermogravimetric analysis show two endotherms corresponding to water evolution at 94 and 180 °C, and an endotherm due to SO 3 evolution at 481 °C. No AsO x gaseous species were detected. The total mass loss corrected for admixed quartz and for evolved SO 3 gave 32.1 wt% of H 2 O. The IR spectrum of penberthycroftite is very similar to that of bettertonite and shows a broad band ~3600-2500 cm -1 , with a number of weak sharp peaks superimposed on the hump, corresponds to O-H stretching vibrations from strongly H-bonded water and hydroxyl. The band at 1630 cm -1 is due to H-O-H bending vibration. A peak at 1070 cm -1 assigned to the triply degenerate ν 3 asymmetric stretching vibration of (SO 4 ) 2-while peak at 690 cm -1 is assigned to ν 4 bending vibration of (SO 4 ) 3.598 (6; 202), 3.562 (6; 212) . The unit-cell parameters refined from the powder X-ray data are: a = 7.789 (2) , Z = 4. Penberthycroftite has a heteropolyhedral layer structure, with the crankshaft-like stepped parallel to (010). The layers comprise hexagonal rings of edge-shared Al-centered octahedra that are interconnected by corner-sharing with AsO 4 tetrahedra. The layers are strongly undulating and their stacking produces large channels along [100] that are filled with water molecules. The layers are identical to those in bettertonite [Al 6 (AsO 4 ) 3 (OH) 9 (H 2 O) 5 ]·11H 2 O, but they are displaced relative to one another along [001] and [010] such that the interlayer volume is decreased (by ~10%) relative to bettertonite, with a corresponding reduction of the interlayer water content to 8 H 2 O pfu compare to 11 H 2 O pfu in bettertonite. The interlayer region also contains a partially occupied SO 4 anion site that coordinates to a terminal anion of one of the Al-centered octahedral. Bettertonite has almost the same SO 3 content as penberthycroftite but in the refinement of bettertonite the sulfate molecules could not be located. The mineral is named for the location where it was found. Co-type specimens were deposited in the Museum Victoria, Melbourne, Victoria, Australia, and in the Natural History Museum, London, U.K. D.B.
